Invaluable data can at times be overlooked or not fully exploited when first collected. Striking conclusions can often be drawn on the basis of a specific analysis many years later. The Apollo 11 -17 missions (1961)(1962)(1963)(1964)(1965)(1966)(1967)(1968)(1969)(1970)(1971)(1972) provided detailed information on lunar basalts which make it possible to measure the iron grains in basalts from microphotographs of thin sections. Analysis of the average size of these grains (D) differed as a function of the age of these basalts dated between 3.9 and 3.4 billion years ago, revealed that D increased 1.5 fold, therefore the gravity acceleration g decreased 1.5 fold. The intriguing conclusion can only be that the size of the Moon increased, its mass decreased, or both these factors have changed.
Introduction
Iron has always played a crucial role in geological evolution of the Earth and other cosmic bodies, although its value as a marker of key processes is often underestimated [1] . As shown elsewhere [2] [3], the vast majority of iron particles in sediments is of extraterrestrial origin, and is mainly composed of interplanetary space dust. However, these particles settle in sediments under influence of the Earth's gravity field. The average size of these iron particles, D, whether they are found in modern sediments and lavas, or in the Jurassic sediments of the Caucasus and Crimea and the Permian-Triassic traps of Siberia, is identical (D ≈ 21 µm).
Let us discuss iron particles inside the basalt-one of the most magnetized geological rocks [1] . These particles originated from the basaltic magma [1] [2] Positioning sion report provides a brief description of each basalt sample and photographs of thin sections; these data are of greatest importance [5] . In photos in reflected light, ore grains ranging from gray to bright white are visible, suggesting that the latter is most likely iron. In transmitted light we see only the black contours of all the ore minerals can be observed. In this case, we choose in photos the particles close to isometric and non-acute angled grains ranging in size from 4 -5 to 100 -120 microns. Not only iron, but also ilmenite, chromite, troilite and other ore minerals can mingle with these grains. We thus use the term "iron" in quotes to acknowledge this source of mixture, which can in fact be disregarded since all these minerals are noticeably heavier than basalt lava (the density of iron is 7900 kg/m Table 1 and Figure 2 present the average sizes of the "iron" particles. The samples were examined and the grains of "iron" were analyzed much larger than those given in Table 1 , because the table includes only those samples for which the radiological age appeared in the report [4] .
Results of Measurements
Despite a wide spread of results, more noticeable for data in transmitted light,
we found an explicit dependence of the average size D of the "iron" grains on the age of the basalts, and consequently on the gravity field; specifically, from 3.9 to 3.4 billion years ago (Ba) the field increased 1.5 fold. This can only mean that gravity decreased during the same period 1.5 fold, the Moon increased in size, or Notes: The first column indicates the number of the lunar basalt samples; Apollo flight designates the Apollo flight number (the landing site and sampling); "reflected" refers to the photos of the thin sections in reflected light, "light" refers to the thin section in the transmitted light; N is the number of measured grains of "iron"; D is the average size of the grains of "iron" in μm; the last columns designate the radiologically determined age of the basaltic samples (in billions of years ago). Positioning alternatively its mass decreased, or that both these factors changed. Nevertheless, we cannot exclude the least trivial and most incredible explanation of a time variation in the gravitational constant (as we know, 80 years ago P. Dirac noted the possible changes of gravitational constant in time [7] ; a situation with the gravitational constant is unclear till present [8] ).
Interestingly that some researchers (for instance, [9] ) indicate that the offset of the center of mass of the Moon from its center of figure toward the Earth during the considered geological time (3.8 -3.0 eons: mare basalts [6] ). These scientists have associated this phenomenon by the asymmetrical thinning of the lunar crust.
After the first rush of excitement, we decided to take another, calmer look at Overall, the minimum average particle size of lunar iron grains was 27 μm, which only differs from the average size of the grains of terrestrial iron by ~21 μm, and even the maximum average size of the lunar iron particles at ~40 μm is only twice as large as the average particle size of terrestrial iron (21 μm), whereas the modern terrestrial gravity field is six times larger than the Moon's gravity field today. This may indicate a major influence of the Moon's radius to the growth D.
Conclusion
The consistency of the average size of "iron" particles in terrestrial basalts and in sediments, which is expressed in a comparable average particle size of ~21 μm, and the same mode of 10 -20 μm is assumed to be associated with the constant effect of gravity during the precipitation of "iron" particles in sediments and basaltic lava. To verify this association, an object with a completely different g, such as the basalts occurring on the Moon whose g is 6 times smaller than on Earth was needed. Surprisingly we discovered a significant dependence of the average size of lunar "iron" grains on the age of the lunar basalts, and consequently on g: from 3.9 to 3.4 Ba, the average grain size of "iron" increased by 1.5 fold, and g diminished, suggesting that the size of the Moon grew, its mass decreased, or both these factors. This dependence emerged as global in nature at least for the Moon. Considering the essential changes of g over time, the g of synchronous basalts needs to be compared, but since there are no young basalts on the Moon, terrestrial basalts of a similar age need to be studied; i.e., samples dated to 3 -4 Ba. If such a significant change in gravity acceleration is specific to the Moon, and perhaps to other stellar bodies such as the Earth, or even the entire Solar system. This can be measured fairly easily on the Earth:
we need a series of samples of terrestrial basalts with a known radiological age down to 3 -4 Ba, better prepared sections, and observations using a microprobe to obtain an unambiguous selection of grains of metallic "iron". We cannot exclude also the most incredible explanation of changing the gravitational constant with time.
